1. Introduction
===============

Intra-abdominal fistula is found in more than a third of patients with Crohn disease (CD).^\[[@R1]\]^ These patients often require hospitalization and surgery. Enteral nutrition (EN) has been used to induce remission in active CD patients, and can reportedly contribute to maintaining remission of quiescent CD by reducing the release of inflammatory cytokines and promoting mucosal healing.^\[[@R2],[@R3]\]^ Exclusive EN (EEN) can effectively reduce the need for surgery in patients with stricturing or penetrating complications.^\[[@R3]\]^ It may also improve the effects of immunosuppressants and biologics as an adjunctive therapy.^\[[@R4],[@R5]\]^

This case report describes the treatment of a young man presenting with intestinal perforation and abscess. Antibiotics combined with EEN were used after percutaneous drainage to induce remission in the patient, followed by oral azathioprine (AZA) to maintain remission.

2. Case presentation
====================

A 23-year-old man with abdominal pain and diarrhea was admitted to the in-patient service at a Department of Gastroenterology in September 2014. The symptoms had reportedly been present for 2 months. The frequency of defecation was 3 or 4 times a day, and there was no mucus or blood in the stool. No family history of inflammatory bowel disease was reported by the patient. His body mass index (BMI) was 15.8 at the time of admission. Follow-up workup included computed tomography (CT) enterography (CTE), colonoscopy, and regular blood tests. The erythrocyte sedimentation rate (ESR) was 42.4 mm/h, serum C-reactive protein (CRP) was 65.2 mg/L, the leukocyte count was 11.64 × 10^9^/L, and hemoglobin was 111 g/L. In CTE the ascending colon was thickened, and there was effusion and enlarged lymph nodes around the colon. Segmental lesions were detected via colonoscopy. Polypoid proliferation was found 45 to 48 cm from the anus and was more severe at 60 cm. Bowel stenosis was found approximately 70 cm from the anus. Chronic inflammation was evident in multiple biopsies. No erosions or ulcers were detected via peroral small bowel endoscopy. A diagnosis of CD was made, with a Clinical Disease Activity Index (CDAI) score of 240. The patient refused to take corticosteroids or biological agents reportedly based on consideration of potential side effects. Mesalazine was then administered at a dose of 1 g 4 times a day for 2 years. His abdominal pain was relieved, but his defecation pattern was similar to that on initial admission.

The patient was readmitted to the in-patient service in September 2016 due to severe abdominal pain and ongoing fever that he reported he had been experiencing for 1 week. His temperature was \>39 °C. Masses could be felt via palpation at the right groin area and right posterior superior iliac crest. ESR and CRP were substantially elevated, and hemoglobin was reduced (Table [1](#T1){ref-type="table"}). An abscess measuring approximately 9.1 × 4.0 cm was detected via abdominal ultrasonography. Two radiologists diagnosed the patient with penetrating CD independently, based on CT-depicted thickening and mucosa disruption of the ascending colon and distal ileum, and accumulation of gas and fluid mainly in the right abdomen. These are reliable radiological indicators of intestinal perforation. Because the boundaries between the right colon, ileum, and the iliopsoas or psoas muscle were not clear, it was difficult to identify the precise location of the perforation (Fig. [1](#F1){ref-type="fig"}). The CDAI score increased to 420. Percutaneous drainage was performed, followed by the administration of intravenous metronidazole (0.5 g) and ciprofloxacin (0.2 g) twice a day. Peptison liquid (Nutricia Company, Wuxi, China) was used as EEN via nasogastric feeding to avoid stimulation derived from food antigens. The total volume of the liquid administered daily was 1500 mL, which potentially provided 1500 kcal per day. After 2 weeks the antibiotics regimen was changed to metronidazole 0.4 g twice a day and ciprofloxacin 0.25 g 3 times a day, both administered orally.

###### 

BMI and blood test results before and after the combined treatment.
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![The performance of intestinal perforation on CTE: thickening and mucosa disruption of the ascending colon and distal ileum, and accumulation of gas and fluid mainly in the right abdomen. CTE = CT enterography.](medi-98-e16750-g002){#F1}

CT confirmed the disappearance of gas and shrinkage of the abscess 4 weeks after the treatment. CRP and ESR had decreased substantially and the anemia had improved (Table [1](#T1){ref-type="table"}). The patient\'s weight increased by \>10%, and his CDAI score decreased to 276. The above-described observations suggested that the treatment was effective in inducing remission, and that corticosteroids may not be needed in some cases. With regard to maintenance treatment, both anti-tumor necrosis factor agents and AZA were offered to the patient. Due to higher cost, the patient refused infliximab. Peptison liquid was increased to 2000 mL a day and AZA was administered at a daily dose of 1 mg/kg. The leukocyte count was not reduced 2 weeks later, so the daily dose of AZA was increased to 1.5 mg/kg.

CTE was performed 10 weeks after the initial treatment, and it revealed segmental thickening and stricture in the terminal ileum with non-uniform enhancement on the wall (Fig. [2](#F2){ref-type="fig"}). There was no comb sign. Effusion was limited and the right iliopsoas and psoas muscles were swollen. The CDAI score was \<150. Because infection was eliminated and the fistula had healed, antibiotics and EEN were terminated. AZA was prescribed at a dose of 2 mg/kg daily, to maintain clinical remission. The patient did not report any pain or diarrhea at a 1-year follow-up visit.

![The improvement of intestinal lesion on CTE: the disappearance of gas and abscess after treatment. Segmental thickening and stricture could be found in the terminal ileum with non-uniform enhancement on the wall. CTE = CT enterography.](medi-98-e16750-g003){#F2}

3. Discussion and conclusions
=============================

The active luminal inflammation associated with CD may lead to severe complications, which may reduce intestinal absorption and cause malnutrition. EEN has positive benefits with regard to controlling inflammation and improving overall nutritional status. It is useful for reducing bowel wall edema, relieving inflammatory stricture, and promoting fistula closure.^\[[@R6],[@R7]\]^

Percutaneous drainage followed by antibiotics has been recommended as first-line treatment if an abdominal abscess is formed.^\[[@R8]\]^ If a patient does not respond to this treatment, additional surgery or ostomy is needed. Notably however, patients often decline surgery due to the risk of postoperative complications and a comparatively high recurrence rate. Corticosteroids and immunosuppressive agents are not suitable in such circumstances because they can lead to heavy infection, then the subsequent combined use of antibiotics and EEN may have synergistic effects on inflammation.^\[[@R3]\]^

More than 50% of patients with active CDA exhibit a negative nitrogen balance.^\[[@R9]\]^ Lower BMI indicates malnutrition, and it appears to be a severe risk factor for a poor prognosis.^\[[@R2]\]^ Previous reports suggest that EEN can be useful for inducing clinical, biochemical, and radiological remission in patients with intestinal fistula/abdominal abscess.^\[[@R7],[@R10]\]^ The therapy is safe, and it is associated with improved quality of life. It can provide complete nutritional support in patients with distal fistula.^\[[@R2],[@R11],[@R12]\]^ In the present case Peptison liquid was applied. It is a polymeric diet including short-chain peptide, vegetable oil, medium-chain triglycerides, and maltose. Because there was no substantial difference in efficacy between an elemental and a non-elemental diet,^\[[@R13]\]^ this enteral formula was suitable for the present patient.

The mechanisms of action of EEN in the management of adults or children with abdominal phlegmon involve anti-inflammatory effects on the mucosa, and modification of the intestinal microenvironment.^\[[@R2],[@R14]\]^ Good nutritional status is associated with improvement of systemic immune responses and the facilitation of fistula closure.^\[[@R11],[@R15]\]^ In the present case abscess drainage and antibiotics were the main components of the treatment, and EEN played an assistive role. Disease severity was reduced and fistula closure was achieved after the combined treatment. The improved nutritional status was confirmed via assessments of hemoglobin and serum albumin levels.

This report is limited in that it only describes the outcome of treatment in a single young man. The benefits of EEN in CD patients with a dysfunctional intestinal barrier are yet to be clarified. Combined use of EN therapy may be a valid option to consider in patients with active CD and complex complications. Further prospective studies are needed to evaluate the effects of EEN.
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